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(57) [Abstract] 

[Obj ectivc] When receiving read-out instruction, it regards disc 
equipment which starts read-outof data from position of head, 
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high speed read-out is made possible,densely it makes object, 

[Constitution] Read-out instruction was received time, When r 
eceiving read-out instruction, from position of head on 
trackwhich is appointed data block read-out T is housed in 
buffer memory 4, In disk equipment 2 which transfers data 
block which is appointed to upper position equipment 1 putting, 
Before data block which is appointed read-out is done with in 
thelookahead data block which, data block which it alternated 
was treated or, When data block where read-out had become 
unsuccessful exists, theread-out are done 1 rotation of 
treatment or di sk medium which doing to waitfor data block 
which it alternated was treated it abbreviates thetreatment 
which does re-read-out of data block of read-out failure, 
continues read-out of succeeding data block, in order to prefer 
theread-out completion of data block which is appointed, it 
constitutes. 
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[dair^s)] 

[Claim 1] When receiving read-out instruction from upper posi 
tion equipment (1) , without waiting for factthat head arrives in 
position of data block where track whichis appointed is 
appointed, when receiving read-out instruction, extracting 
thedata block which from position of head on track which is 
appointedthe read-out "C houses data block in buffer memory 
(4) , is appointed, in disk equipment (2) which it transfers to 
said upper position equipment ( 1) , 

Said before data block which is appointed read-out is done within 
lookahead data block which, data block which it alternated was 
treated by disk medium defect or, data block where read-out 
had become unsuccessful existed time, access doing in 
alternation region, 1 rotation of treatment orthe disk medium 
which read-out it does for data block which said italternated was 
treated doing to wait it abbreviates treatment which does re-read- 
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out of data block of said read-out failure, continues theread-out 
of succeeding data block, description above it prefers read- 
outcorrpletion of data block which is appointed data read-out 
method of disk equipmentwhich densely is made feature. 

[Gaim 2] In above-mentioned disc equipment (2) , 

Table (5) which records address of data block where data block 
and theabove-mentioned read-out which above-mentioned it 
alternated were treat edhave become unsuccessful providing 

When from aforementioned upper position equipment (1) , rece 
i ving read-out instruction which appointsthe data block which 
aforementioned lookahead is done, when address ofthe data 
block which is recorded to said table (5) , it is included in said 
read-out instruction,the hit it did not do, densely it notifies to 
said upper position equipment (1) data read-out method ofthe 
disk equipment which is stated in Claim 1 which densely is made 
feature. 
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[Description of the Invention] 
[0001] 

[Field of Industrial Application] As for this invention read-out i 
nstruction was received from upper position equipment time, It 
relates to disk equipment which starts read-out of data 
fromposition of head at time of instruction reception, there 
being adefect in lookahead data block outside address range 
which especially is appointed,abbreviating seek control and 
rotational delay, it regards thedata read-out method of disk 
equipment which makes high speed read-out possible read-out 
of thedata block inside address range which is appointed by 
preceding. 

[0002] As for magnetic disk equipment of recent years, To han 
die data of especially large scale in order, There is strong request 
concerning acceleration of data access, whenrecei ving read-out 
instruction from upper position equipment, rotational delay of 
disk medium, inthe head data block of track which read-out is 
required, head positionwithout waiting for fact that it is 
attached, when receiving the instruction, data magnetic disk 
equipment which read-out it tries to do has beenproposed from 
position of head on track 

[0003] As for this kind of magnetic disk equipment, read-out be 
fore doing data block which is appointed to, data block which 
lookahead is done is housed in buffer memory, when thedata 
block which this lookahead is done is indicated with following 
read-out instruction^amely, when hit it does, data block which 
access do, thehit does disk medium from buffer memory is 
transferred, but read-out ofthe data block which with this 
lookahead operation, is appointed does not dothe delay, it is 
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necessary densely. 
[0004] 

[Prior Art] Read-out instruction was received time, Is appointed 
from current position of head on track which, Starting read-out 
of data block, head arrives in position of data block of address 
which isappointed when, This continuing read-out of data block 
which is appointed, Extracting data block of address which is 
appointed to upper position equipment, ittransfers regarding 
magnetic disk equipment which, Before head arrives in position 
of data block of address whichis appointed read-out it is in 
buffer memory to house lookahead data block, whennext, read- 
out of data block which this lookahead is done is indicated,the 
data block which access do, hit does disk medium from buffer 
memorythe read-out X is being transferred 

[0005] By way, Does this kind of lookahead as for magnetic dis 
k equipment which, There is a defect in recording region of 
data block, when alternation treatments done, doing seek 
control which head position is attachedin alternation region, 
alternation data of alternationregion which is allotted read-out 
it is after, in original track headto do seek control which 
position is done again to do to attach,the alternation region 
access which following data block read-out is done isdone. 

[0006] When data block read-out ^ it is not with also, some cau 
se, the disk medium turning one, when head it arrives in region 
where theread-out of this data block has become unsuccessful, 
rotational delaygenerally known for second time read-out of 
data block is done. 

[0007] 

[Problems to be Solved by the Invention] It is a description abo 
ve as though, When receiving conventional read-out 
instruction, does read-out of data block from position ofthe 
head on track with magnetic disk equipment which, read-out 
before doing data block which is appointed to, possibility which 
does read-out of data block which lookahead is done ishigh but, 
When data block where in data block which this lookahead is 
done, data blockwhich has necessity to do alternation region 
access exists, needs therotational delay exists, there is a problem 
that read-out of data blockwhich is appointed does, times's 
amount delay which is required in thealtemation region access 
or rotational delay cannot assure acceleration ofthe read-out 
speed. 

[0008] This invention in this kind of problem to consider, look 
ahead on same track which read-out instruction indicates is 
done with inthe data block which, When data block which has 
data block which needs alternation region accessand necessity 
rotational delay exists, alternation region access orthe 
rotational delay are not done, read-out of data block which the 
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read-out is indicated is executed urgently at once read-out to do 
thesucceeding data block, read-out speed of data block which is 
appointed accelerations done, densely it has made object. 

[0009] 

[Means to Solve the Problems] Figure 1 is block diagram which 
explains principle of this inventioa When receiving read-out 
instruction from upper position equipment 1, without waiting 
for factthat head arrives in position of data block where track 
wherethe disk enclosure 6 is appointed is appointed, when 
receiving read-out instruction, fromposition of head on track 
which is appointed data block theread-out T it houses control 
part 3 of disk equipment 2, in buffer memory 4, extractingthe 
data block which is appointed, it transfers to this upper position 
equipment 1. 

[0010] And, Before data block which is appointed read-out is do 
ne with in thelookahead data block which, data block which it 
alternated was treated by disk medium defect or, When data 
block where read-out had become unsuccessful exists, theaccess 
doing in alternation region, 1 rotation of treatment or the disk 
medium which read-out it does for data block which this it 
alternatedwas treated doing to wait, it abbreviates treatment 
which does there-read-out of data block of this read-out failure, 
continues read-out ofthe succeeding data block, description 
above it prefers read-outcompletion of data block which is 
appointed 

[001 1] Also, above-mentioned disk equipment 2 has provided ta 
ble 5 which recordsthe address of data block where data block 
and above-mentioned read-out which above-mentioned it 
alternated were treated have becoireunsuccessful. 

[0012] When and, from aforementioned upper position equipm 
ent 1 , receiving read-out instruction whichappoints data block 
which aforementioned lookahead is done, when theaddress of 
data block which is recorded to this table 5, it is included inthis 
read-out instruction, hit it did not do, densely, it notifies to 
thisupper position equipment 1. 

[0013] 

[Work or Operations of the Invention] As though it is a descrip 
tion above, in constituting to depend, upper position 
equipment 1 forwarded read-out instruction time, head of disk 
enclosure 6 position read-out of data block is started fromthe 
current position of track which is attached is a data block of 
data block andthe read-out failure which in data block which 
lookahead is done, italternated were treated, as for head 
continuing that way, inorder read-out to do following data block, 
as for head positionis attached to head position of data block 
which is appointed with theshortest time. 
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[00 14] Therefore, as for data block uiiich upper position equip 
ment 1 appoints, as it means withthat from current position of 
head read-out is started with shortest time,the lookahead data 
block is accumulated to buffer memory 4 is possible densely. 

[001 5] If and, because address of data block of of data block or 
read-outfailure which it alternated was treated is recorded, 
lookahead data block was notthe complete data block in table 5 , 
hit it did not do, it is notifieddensely. Therefore, deficiency 
data block is transferred to upper position equipment 1 densely 
prevents ispossible densely. 

[0016] 

[Working Example(s)] Figure 2 is block diagram of circuit which 
shows one Working Example of thethis invention control 
circuit 7 when read-out of sector .circle-5.,.circle-6. v circle-7. 
which is shown in (1) of Figure 2 of track which has disk 
enclosure 6 from upper position equipment it isindicated, 
analyzing read-out instruction, decides access position of 
theheadof disk enclosure 6. 

[001 7] And, Is shown in disk enclosure 6 of Figure 2 head .circl 
e-9. which, Position you attached to track which is appointed 
time, for example head .circle-9. illustrates as though, When we 
assume, that it existed in position of sector .circle-8., control 
circuit 7when head .circle-9. grasps I D part of following sector . 
circle- 1 . of sector .circle-8.,refers to flag which is recorded to 
this I D part, you inspect,next, whether it is a normal sector, 
whether it is a sector which it altematedwas treated you decide 
whether or not which is a sector where upper position 
equipmentindicates read-out from address of this I D part. 

[0018] When and, if sector .circle- 1. is normal sector, read-out 
doing data part of thissector .circle- 1 ., data which read-out is 
done sequential it houses the control circuit 7, in region which it 
shows in .circle- 1 . of buffer memory 4, isrecorded to last region 
of data part, grasping for example error detection 
correctioncode ECC, data part normally inspects whether or 
not which read-out is done. 

[0019] As for control circuit 7 ECC circuit of interior, Error is d 
etected, Correction of this error is impossible, it notifies densely 
when, sector .circle- 1 . is data block of lookahead for sake of, 
Shows in . circle- 1. of table 5 to column which, sector .circle- 1. 
is deficiency, it records densely, continuously I D part ofthe 
sector .circle-2. which head .circle-9. grasps as though it is a 
description above,you inspect, if it is a normal sector, it records 
to region which shows thedata which is grasped from data part 
of sector .circle-2. in .circle-2. of thebuffer memory 4 without 
rotational delay, there is not a error detect message from ECC 
circuit,continuously description above it executes treatment of 
sector .circle-3,in same way. 



® 

ISTAs Paterra(tm), \®sion 1 .5 (There may be en^s in the above translation ISTA cannot 

be held liable for any detriment fromits use. WWW: http://www.intlscience.com Tel:800-430-5727) 



P.6 



* >JP 9*31 14245A Machine Translation 



[0 0 2 0] -tr^*<3)<D«i31/i<jE«(c3R7*r it* ftmE 



[0022] tit, Ecciai»/)<iayttaj*afiiL& 



[0 0 2 3] tL, -t?^£®(D I 

7li±tt$t«*<HaiLS*B*Lri^-b^*-cft6fcto 



[00 2 4] X, fllilf, *$*©<Ox--*ffl£ttaiLfc 
ft, ECCIHBA«»y364i:, *jE^ft*aaLfc»fi 
s W»lsll»7ttT^X^ji»(0il(E^4»*f7L\ -te^* 

flifSfr^SSrt ^ ECClEll»/nb»yfS4(0«^»it 

tLli, /\'777^'J 4<7)©~(J(Z)$I:$(7)f r -££^a}LT 



[00 2 5] »l^T, ±figg^bf : -^0KaiL^^ 



[00 2 6] L^U -b^*©i:<3)<DttaiL-CfttLli, 



[0020] Treatment of sector .circle-3. ends normally when, con 
trol circuit 7 continuously treats sector .circle-4., but when flag 
of thel D part of sector .circle-4. has shown alternation 
treatment, control circuit 7 becausethe sector .circled is 
lookahead data block, does not do treatment which head .circle- 
9. theseek is done in alternation region, skip does read-out 
ofthe data part of sector .circle-4., in column which shows in . 
circle-4. ofthe table 5, sector .circle-4. is deficiency, records 
densely. 

[0021] And, continuously treatment of sector .circle-5. which h 
ead xircle-9. grasps isstarted, but as for control circuit 7 flag 
which is recorded to I Dpartof sector .circle-5. is normal sector, 
it shows densely, address it is asector where upper position 
equipment indicates read-out, when it has shown densely,from 
data part of sector .circle-5. it houses in region which shows 
thedata block which read-out is done in .circle-5. of buffer 
memory 4, 

[0022] If and, ECC circuit does not notify error detection, trea 
ting followingsector .circle-6. in same way, it houses in region 
which shows data block ofthe data part in .circle-6. of buffer 
memory 4, treats also following sector .circle-7.in same way, it 
houses in region which shows data block of the data part in . 
circle-7. of buffer memory 4. 

[0023] Young it does, flag of I D part of for example sector .ci 
rcle-6. is sector ofalternation treatment, when it has shown 
densely, control circuit 7 because itis a sector where upper 
position equipment has indicated read-out, moving head .circle- 
9.to alternation region, alternation from sector which is 
allottedthe read-out X , houses data block in region which is 
shown in the.circle-6. of buffer memory 4. 

[0024] Data part of also, for example sector .circle-7. read-out i 
t is time, when ECC circuitnotifies error generation and 
correction failure, control circuit 7 rotational delayof disk 
medium, read-out doing sector .circle-7. for second time in 
thehead .circle-9., housing in region which it shows in .circle-7. 
of buffer memory 4,if there is not report of error generation 
from ECC circuit, read-out X , ittransfers data of region of . 
circle-5. to .circle-7. of buffer memory 4 to the upper position 
equipment. 

[0025] Consequently, read-out instruction of data is received fr 
om upper position equipment, wheninside address range of this 
read-out instruction, sector .circle- 1. or sector .circle-4. or 
sector .circle-Land .circle-4. are included, as for control circuit 
7 lookahead data hit hasnot done in upper position equipment, 
it notifies densely. 

[0026] But, if it is a read-out of sector .circle-2. and .circle-3., d 
ata block read-out X , is transferred to upper position 
equipment from .circle-2. of buffer memory 4 and theregion of. 
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[0027] 

[Effects of the Invention] Above you explained as though, As f 
or this invention read-out instruction was received time, head 
position from current position which is done to attach in disk 
equipmentwhich has lookahead function which data block read- 
out is done putting, data block which lookahead is done 
alternating being treated, itreaches, read-out becomes 
unsuccessful, because access of thealternation region and 
rotational delay etc are not done, data blockwhich read-out is 
appointed is transferred to read-out and upper position 
equipmentdensely becomes possible with shortest time. 
Therefore, acceleration of read-out speed is assured, it is 
possible densely. 
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[Brief Explanation of the Drawing(s)] 

[Figure 1] Principle of this invention is explained block diagra 
m 

[Figure 2] Shows one Working Example of thi s invention bloc 
k diagram of circuit which 

[Explanation of Reference Signs in Drawings] 

1 upper position equipment 

2 disc equipment 

3 control part 

4 buffer memory 

5 table 

6 disk enclosure 

7 control circuit 
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